Czech-Pied is a dual-purpose cattle breed and its meat production is more efficient in comparison with dairy breeds. In the study of Bartoň et al. (2003) , Czech-Pied bulls had a higher proportion of total meat, lower bone proportion in the carcass, lower internal fat production and separable carcass fat proportion in comparison with Holstein bulls. Bartoň et al. (2007) reported no significant effect of the diet on carcass weight, dressing percentage and carcass classification. The intensive diet only increased carcass weight gain and production of internal fat. From meat quality parameters, high-grain diets mainly influence the content of intramuscular fat. A higher intramuscular fat content in cattle fed high-grain diet, compared with roughage-based diet was reported for instance by Mandell et al. (1998) . However, French et al. (2000) did not observe any effects of the diet type on intramuscular fat content in beef cattle fed grainbased or forage-based diets. Morris et al. (1997) and French et al. (2000) reported that feeding grain-based or forage-based diets influenced neither pH value nor water-holding capacity. But Muir et al. (1998) indicated that grass-fed steers had higher ultimate pH values than grain-fed steers.
In the cattle fed high-grain diets, lighter meat colour is often observed that is associated mainly with an increased fat content. Bennett et al. (1995) reported darker muscle in forage-fed cattle in comparison with concentrate-fed animals. However, Muir et al. (1998) , French et al. (2000) and French et al. (2001) did not find any effects of the diet type in the finishing phase on meat colour if animals with same carcass weight and the same intramuscular fat content were compared. Neither did Ingr et al. (1996) demonstrate any significant differences in meat colour between bulls fed concentrate-based diets and those fed conventional, roughage-based diets. Some researchers observed that a grain-based Bureš et al. (2006) . The aim of the study was to evaluate growth rate and selected carcass and meat quality parameters in fattening bulls fed a high-grain diet to 550-600 kg of live weight and to compare the results with those obtained in bulls fed a maize silage-based diet.
MATERIAL AND METHODS
A trial was conducted under field conditions on a selected farm. The trial included 18 CzechPied bulls fed a cereal-based diet. The proportion of grains in the diet on dry matter basis was 75.0%-83.6%. As the control, 18 Czech-Pied bulls were used, fed total mixed ration based on maize silage, routinely used on the farm. The trial was launched just after weaning, the mean initial age was 114 days in the high-grain diet (HG) group and 115 days in the control (C) group. The mean weaning weight was 139.78 kg and 138.56 kg in the HG and C groups, respectively.
The animals were reared in a calf shed (pre-fattening period) with the same conditions. The calves came from different farms and they did not have the relationship. The bulls were transferred to the fattening house at the mean age of 204 (HG) and 205 days (C). The animals were housed loose by groups in two bedded pens with paddocks. Feed was administered once a day in an outdoor concrete trough. The ratio between the number of places at the trough and the number of animals per group was 1:1. Water was provided by drinkers. Diets were formulated using the software Animal Nutrition -Cattle (Agrokonzulta Žamberk), version 6.029. Nutrient contents in all feed ingredients used were analysed using valid methods, according to Decree No. 124/2001 No. 124/ (2001 . Net energy content (NEF) was Sommer et al. (1994) . The diet components are listed in Table 1 , nutrient contents in Table 2 . In order to assess the growth rate, the bulls in both experimental groups were regularly weighed. Based on the live weight values measured, average daily weight gain was calculated for the periods between the weighings and for the whole experimental period -from weaning to the end of fattening. Animals from both groups were weighed eight times within the fattening period. The bulls were slaughtered at the average age of 473 and 474 days in the HG group and C group, respectively. Carcass weight, dressing percentage and carcass weight gain were measured at slaughter. The carcasses were graded according to SEUROP.
From 5 bulls from each group samples of m. longissimus pars thoracis were taken from the right half-carcass at the level of the 8 th rib. In the muscle tissue collected, pH 1 , pH 24 , pH 48 and pH 72 , drip loss and remission 24 hours post mortem with 520 nm wavelength were measured. Dry matter, fat, total protein and collagen contents were analysed; in 6 days post mortem the colour of raw and cooked meat was measured with a Minolta CM -2600d spectrophotometer, and in 7 and 8 days post mortem the texture was measured with INSTRON 5544 by texture profile analysis (TPA), and Warner-Bratzler (WB) shear force was also measured. Weight losses caused by cooking were determined.
Arithmetic mean (x) and standard deviation (SD) were calculated for all the parameters under study. Student's t-test was used to test the significance of differences in all the parameters under study between the HG and C groups. The homogeneity of variation, required for the use of t-test, was tested by F-test. Calculations were carried out using Excel software (Microsoft Office 97). Table 3 documents the live weight of bulls at different weighings and average daily weight gain for the different periods. In the starter period, the HG = high-grain diet group; C = control group; x = arithmetic mean; SD = standard deviation; *P ≤ 0.05; **P ≤ 0.01 HG group showed high growth rate when average daily weight gain between the weaning and the 2 nd weighing was significantly (P ≤ 0.01) higher than in the C group. Similarly, in the next period, the HG bulls achieved significantly (P ≤ 0.01) higher weight gains than the C bulls. Live weight measured at the third weighing was significantly (P ≤ 0.05) higher in the HG group. In the next period, the HG group showed higher average daily weight gain than the C group; the differences between the groups were not significant. The differences in live weight were not significant at the next weighings, although the HG group always reached higher mean live weight than the C group. Average daily weight gain for the whole trial period (from weaning to end of fattening) was higher in the HG group (1.29 kg) than in the C group (1.21 kg). The difference was not however significant. Table 4 shows the values of carcass weight and carcass weight gain in the HG and C groups. The HG bulls had higher carcass weight and carcass gain; the differences between the groups were not statistically significant. The HG bulls achieved a little better percentage lean and higher intramuscular fat content than the control bulls in SEUROP quality grading. The U class of meatiness was received by 5 HG bulls and 3 C bulls, R class by 13 HG bulls and 14 C bulls, O class by 1 C bull (Figure 1 ). 7 HG bulls and 10 C bulls scored degree 2 of carcass fattiness, 11 HG bulls and 8 C bulls scored degree 3 (Figure 2) . Table 5 shows the results of chemical analyses of meat and results of measurement of pH and free water content. Contents of dry matter and total protein were quite balanced among all the meat samples and the values showed a low variation. The differences between the groups were not statistically significant. For the collagen content, no significant differences were found between the groups. pH of m. longissimus samples was measured within 1 h (pH 1 ), 24 h (pH 24 ), 48 h (pH 48 ) and 72 h (pH 72 ) post mortem. The differences between the groups Table 6 gives the results of meat colour, meat texture and cooking loss. The HG group showed lower remission values, the differences between the groups were not significant. As for the colour measurement in 6 days post mortem, the HG group showed lower lightness (L * ) values in raw meat than the C group, the difference between the groups was statistically significant (P ≤ 0.01). A lower lightness value (L * ) was found in the HG group, even in cooked meat, but with a statistically insignificant difference. Meat texture was measured with INSTRON in 7 and 8 days post mortem. Somewhat lower cohesion values were found in the HG group by the analysis TPA. Hardness and toughness measured by Warner-Bratzler test showed higher values in the HG group than in the C group. The differences between the groups were insignificant for all the parameters tested. The cooking loss did not 
RESULTS

DISCUSSION
Many researchers (Mandell et al., 1998; Keane and Fallon, 2001 ) reported significantly higher daily weight gain and higher carcass weight in animals fed cereal-based diets compared with those fed roughage-based diets. In the present study, the HG bulls reached higher average daily weight gain in the period from weaning to slaughter than the C bulls, the difference was not however statistically significant. Significantly (P ≤ 0.01) higher average daily weight gain and significantly higher (P ≤ 0.05) average live weight were achieved by the HG bulls in the initial fattening phase. Later they showed a certain drop in the growth rate and the differences between the groups were not statistically significant. Neither in carcass weight nor in dressing percentage values were any significant differences found between the groups, although average carcass weight and carcass gain were numerically higher in the HG group. In SEUROP quality grading, the high-grain diet fed bulls scored a little higher in percentage lean and intramuscular fat content than the C bulls.
Dry matter and total protein contents in m. longissimus in the HG and groups corresponded with the values reported in beef by Chládek and Ingr (2001a,b) , Bureš et al. (2006) and Cerdeńo et al. (2006) . Differences between the groups were insignificant. The literature data have shown that intensive fattening based on cereals usually leads to an increase in intramuscular fat in beef (Mandell et al., 1998) . Unlike the latter findings, in this trial the high-grain diet fed animals showed a little lower content of intramuscular fat than the controls, but the difference was not significant. Similarly, French et al. (2000) reported that the type of diet did not influence the content of intramuscular fat in cattle fed grain-based or forage-based diets. Neither in pH 1 , pH 24 , pH 48 and pH 72 nor in free water content in meat were any significant differences found. Similar results were obtained by Morris et al. (1997) and French et al. (2000) .
Unlike some researchers who found the lighter meat colour in cattle fed a high-grain diet (Bennett et al., 1995) , in the HG group in this trial the average remission value was lower than that found in the C group and the lightness (L * ) value measu- remission -for 24 h after slaughter at 520 nm; L * = lightness value measured in 6 days post mortem; TPA = texture profile analysis in 7 and 8 days post mortem; WB = Warner-Bratzler test in 7 and 8 days post mortem; HG = high-grain diet group; C = control group red in raw and cooked meat in 6 days post mortem with Minolta was lower. Differences between the groups were not statistically significant except for the lightness of raw meat for which the HG group was significantly (P ≤ 0.01) lower than the C group. Similarly, Ingr et al. (1996) and French et al. (2000) did not find any significant differences in meat colour between the animals fed concentrate-based or roughage-based diets. Muir et al. (1998) reported that the diet type did not influence the meat colour if intramuscular fat contents were the same. As to meat texture parameters, the TPA analysis showed a lower mean value of hardness and somewhat higher mean value of cohesion in the HG group than in the C group, the differences were not however statistically significant. Hardness and toughness measured by the WB test showed higher values in the HG group, the differences between the groups were insignificant. These findings do not correspond with conclusions drawn by researchers who reported that feeding a high-grain diet to cattle lowers the WB shear force value (Mitchell et al., 1991) . On the contrary, the results obtained by Mandell et al. (1998) and French et al. (2001) showed that the WB shear force value of meat was not different between the cattle fed a grain-based diet and a roughage-based diet. The present results do not correspond even with conclusions of Cerdeńo et al. (2006) , who observed that the bulls with a higher slaughter weight had lower shear force values. The present study shows that feeding bulls a high-grain diet gives comparable results to feeding a maize silage-based diet. The high-grain diet fed bulls achieved higher average daily weight gain in the period from weaning to slaughter, higher carcass weight and higher carcass weight gain, but the differences in the parameters under study were not significant. No significant differences in the selected meat quality parameters were found between the high-grain diet fed bulls and the maize silage-based diet fed bulls.
